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EFFECT OF SIL ANE SURFACE TREATM ENT ON RHEOLOGY OF POWDER SUSPENSION

WANG Yusong, DAI Gance

(L aboratory of Polymer Processing, East China University of Science and Technology , Shanghai 200237 , China)

Abstract : The rheological behaviorsof the suspenson composed of unmodified or modified mica with paraffin were determined ,
and the effect of surface treatment is evaluated through viscosity measurement of the suspenson system. The results show that

the viscosity of modified suspension appear a significant change from the unmodified system, but the viscosity of the suspending

system decrease with the risng of its shear rate, even &ter the mica powder is modified or the environmenta temperature is

changed. Meanwhile, the experimental results can be satisactorily correlated with Casson model rather than Bingham and Her-

schel ~ Bulkley model. In addition, the effect of surface treatment on powder (mica) dependson many factors, such as the con-
centration of coupling agent solution, dosage of coupling agent , solvent of coupling agent solution, and reaction temperature,,

while showing little relationship with reaction time.
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240 - w(mica)= 1 Casson
220 m 0.0% Tablel Parameters of Casson simulation on unmodified sus
200 ® 5% :
ol A 10% pension sysem
e v 20% w(mica)/  Yidd stress Casson viscost
S 160 £ e 30y, Error y Error
g 1401 % Ty/ Pa Ne/ (Pa- s)
(5]
£ 120 ¢ 30 26.51 0.720 0.045 93 0.000 92
100
E 80 [ / 20 3.323 0.190 0.034 51 0.000 53
5]
60 » 10 0.3319 0.0650  0.029 85 0.000 51
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Shear rate D/e! Table 2 Parameters of Herschel = Bulkley simulation on un-
modif ied suspension system
2 / ' Yield Cond stency Flow
W(rTlI/C&)/ stress  Error  codfficient ~ Error  exponent  Error
v T,/ Pa K n
Fig.2 Shear stress vs shear rate of unmodified suspen- 30 21.39  2.806 1.416 0.2198 0.6451 0.019
sion with different mass fraction of mica 20 0.8804 3.133 0.3039 0.1145 0.7629  0.046 19
The blackspots are measuring value, and the curves are
S , , 10 -8.856 6.778 0.2487 0.2072 0.7548  0.0987
fitting line by usng Casson mode in Figure, same be-
low 5 -9.373 6.715 0.2250 0.2033 0.756 4 0.107 0
350 w(mica)= .
N - 0.0% 3 Bingham
300 - ° 1(5):’? Table 3  Parameters of Bingham simulation on unmodif ied
A (]
© 250 | v 20% suspension sysem
5 . * 30%
Cxé’ 200 L w(mica)/ Yidd stress Mold viscosity
< r Error
= * % T/ Pa No
Z 150 | * .
z * o . 10 3.704 39 0.404 68 0.033 0.000 290
<
£ 10 v 5 2.04061 0.01009  0.030 0.000 007 2
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Newton Table 5 Hfect of temperature on the viscosity of modif ied
Cason suspension
4 4 1, w(mica) / Shear rate Viscosityn/ (mPa - )
% D/ st 12.2 20 50
30 4.978 362.9 231.7 156. 2
30 9.957 263.0 160. 6 99.2
4 Casson 30 19.91 199.2 118.1 65.3
X . . 30 39.83 156.5 90.48 45.7
Table 4 Parameters of Casson simulation on modif ied suspen-
. 30 79. 66 134.4 74.64 34.8
sion system
w(mica) / Yield stress Casson viscosity
Error Error 5
% T/ Pa ne (Pa S) ]
40 1.497 0.065 85 0.074 35 0.000 39 ; ,
30 0.117 4 0.025 31 0.053 81 0. 000 45 ,
20 0.171 6 0.037 26 0.035 55 0.000 44 2.3
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